Protective role of antioxidants in diabetes-induced cardiac dysfunction.
Cardiac dysfunction occurs during type 1 and type 2 diabetes and results from multiple parameters including glucotoxicity, lipotoxicity, fibrosis and mitochondrial uncoupling. Oxidative stress arises from an imbalance between the production of ROS and the biological system's ability to readily detoxify the reactive intermediates. It is involved in the etiology of diabetes-induced downregulation of heart function. Several studies have reported beneficial effects of a therapy with antioxidant agents, including trace elements and other antioxidants, against the cardiovascular system consequences of diabetes. Antioxidants act through one of three mechanisms to prevent oxidant-induced cell damages. They can reduce the generation of ROS, scavenge ROS, or interfere with ROS-induced alterations. Modulating mitochondrial activity is an important possibility to control ROS production. Hence, the use of PPARalpha agonist to reduce fatty acid oxidation and of trace elements such as zinc and selenium as antioxidants, and physical exercise to induce mitochondrial adaptation, contribute to the prevention of diabetes-induced cardiac dysfunction. The paradigm that inhibiting the overproduction of superoxides and peroxides would prevent cardiac dysfunction in diabetes has been difficult to verify using conventional antioxidants like vitamin E. That led to use of catalytic antioxidants such as SOD/CAT mimetics. Moreover, increases in ROS trigger a cascade of pathological events, including activation of MMPs, PPARs and protein O-GlcNAcation. Multiple tools have been developed to counteract these alterations. Hence, well-tuned, balanced and responsive antioxidant defense systems are vital for proper prevention against diabetic damage. This review aims to summarize our present knowledge on various strategies to control oxidative stress and antagonize cardiac dysfunction during diabetes.